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Report for Cryo-EM time at ESRF 15-17 July 2020

Summary:

This project aims to determine, for the first time, a 3D structure of the SARM1 (sterile o and
HEAT/armadillo motif—containing protein) ring octamer. Using SEC-MALS and negative-stain EM, we
have discovered (Sporny et al., 2019) that SARM1, a protein that executes axonal degeneration, forms an
octamer ring structure. Using X-ray crystallography, we further found that the SARM1 octamer is arranged
around tandem SAM domains. This arrangement was not described before in other SAM proteins, but is
reminiscent of the apoptosome and inflammasome - well known ring-like oligomers that like SARML1 -
may lead to cell death. In these CryoEM experiments we aim to reveal how the catalytic TIR domain is
kept auto-inhibited in homeostasis, and what might activate SARM1 under metabolic and oxidative stress.
But the most fascinating question is whether there a particular functional relevance for the ring
arrangement of SARM1, considering its resemblance to the other degenerative complexes, that is,
apoptosome and inflammasome, and in light of the recently discovered interplay between SARM1 and the
inflammasome.

Prior to the July 2020 Krios ESRF session: We had a three-day Krios session in November 2019 and

two more in Feb 2020, from which we were able to generate a 2.88A resolution 3D reconstruction of
intact, GraFix-ed SARM1. We applied for the July. 2020 Krios session in order to collect a high-resolution
data set of a NAD+ complexed SARML.
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In this session, grids that were already in CMO01 were measured by Dr. Michael Hons, a collaborator of this
project, who screened through several grids that varied in protein concentration and ice thickness. Data
collection and results were excellent.
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Processing report

We have used cryoSPARC v2 for CTF correction, particle picking, iterative 2D classification, and 3D ab-
initio reconstructions and refinement. Of the 400,000 particles that were used for 3D reconstruction,
200,000 are eventually used for the reconstructing of one homogenous model.

The 3D model resolution is 2.7A. This allows us to position all the secondary structure elements and most
side chains. Most importantly, the NAD+ is clearly seen in a newly discovered inhibitory allosteric site.

Based on these results and the results that we have collected in the previous two Krios sessions, we wrote a

manuscript who is submitted for publication and now available on-line in BioRxiv
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https://www.biorxiv.org/content/10.1101/2020.08.05.238287v1
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